Olmesartan ameliorates renovascular injury and oxidative stress in Zucker obese rats enhanced by dietary protein.
The metabolic syndrome is a risk factor for the development of renal and vascular complications. Dietary protein intake aggravates renal injury in Zucker obese rats, a model of the metabolic syndrome. This study investigated whether dietary protein intake enhances renal and vascular injuries by oxidative stress, and assessed effects of olmesartan, an angiotensin II type 1 receptor blocker, in this model. Zucker obese rats were fed either a standard protein diet, high protein diet (OHP), or high protein diet containing olmesartan or hydralazine for 12 weeks. We examined the glomerulosclerosis score, endothelium-dependent relaxation response in the aorta, 4-hydroxy-2-nonenal (HNE) contents in the kidney and aorta, and mRNA expression of NAD(P)H oxidase components (p22phox and p47phox) in the renal cortex. The OHP rats developed proteinuria, glomerulosclerosis, and endothelial dysfunction. Olmesartan prevented the development of all these damages in OHP rats, whereas hydralazine improved only glomerulosclerosis. The high protein diet also augmented HNE accumulation in glomeruli, renal arteries, and aortas, and increased the mRNA expressions of p22phox and p47phox in the renal cortex in obese rats. Olmesartan, but not hydralazine, inhibited all these changes. These results suggested that increased dietary protein intake exacerbates renal and vascular injuries, and augments oxidative stress in a rat model of the metabolic syndrome. Olmesartan ameliorated these injuries, presumably through its antioxidative effects, whereas hydralazine improved only glomerulosclerosis through its antihypertensive action. Dietary protein-enhanced injuries in the metabolic syndrome may be associated with hypercholesterolemia and the activated renin-angiotensin system.